44                                    THE METALLURGY OF GOLD.
confirmed by microscopic examination. Alloys containing 5 to 10 per cent. of nickel are mostly homogeneous, while those with 20 to 90 per cent, of this metal show two contiguous structural elements, one easily and the other slowly attacked by nitric acid.
Alloys, too, whose nickel content is greater than that of the eutectic, are more readily attacked by nitric acid when they are slowly cooled than when they are quenched.
The transformation point of nickel-gold alloys lies very near the transformation temperature of pure nickel (323°)—i.e., the temperature of transformation of pure nickel from the a to the /? variety is not appreciably altered by the addition of pure gold.
Similar results to the above have been obtained from a study of the magnetic properties of the alloys. At the transformation temperature of pure nickel, and passing from a higher to a lower temperature, there is formed a material of very slight permeability from one of much greater permeability.
Hatchett found I that the alloy, gold 916-6, nickel 83-3 parts per 1,000, is of the colour of fine brass, and breaks under the hammer with a coarsegrained earthy fracture, and that one-sixtieth part of nickel in standard gold makes it slightly brittle, but, according to Lampadius, the alloys are ductile, although hard and susceptible to polish. They range in colour from yellow to white, and are magnetic.
Gold and Palladium.2—Berzelius3 records the finding of a natural gold-palladium alloy at Porpez, in Brazil, which contained 85-98 per cent. Au, 9-85 per cent. Pd, and 4-17 per cent. Ag. Mallet 4 also quotes a case of the occurrence in Brazil of a native alloy of almost pure palladium and gold of the following composition:—91-06 per cent. Au, 8-21 per cent. Pd, traces of silver and iron.
Gold containing 10 to 20 per cent, palladium is nearly white, and is hard and ductile. The 50 per cent, alloy is iron grey in colour, and is not ductile.
Gold and palladium form a continuous series of isomorphous mixtures, the equilibrium curve, therefore, being a simple curve concave to the axis denoting composition, and having only a small interval between the solidus and the liquidus. It is worthy of note that palladium also forms unbroken series of solid solutions with silver and copper.
The melting point of palladium is lowered 7° by the addition of 10 per cent, of- gold, and that of gold is raised 207° by 10 per cent. Pd. The hardness increases with the palladium content up to 70 per cent, of that metal, but beyond this point it decreases. The electrical conductivity and the temperature coefficient sink to minimum values at 55 per cent, of gold, while the tensile strength has a maximum at 73 per cent, of gold. The thermo-electric power, as measured against platinum, has the greatest value for an alloy containing 60 per cent, of gold.
The capacity of palladium for occluding hydrogen is lowered by the addition of gold. Graham5 showed that a 50 per cent, alloy exhibits an appreciable diminution in the power of palladium to absorb hydrogen as the following figures show :—
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